Study design: An international cross-sectional study. Objective: To examine the quality of life (QoL) of people with spinal cord injury (SCI) across six countries worldwide, controlling for socio-demographic and lesion-related sample characteristics and using a cross-culturally valid assessment. Methods: Data from 243 persons with SCI from Australia, Brazil, Canada, Israel, South Africa and the United States were analyzed. QoL was measured using five satisfaction items from the World Health Organization Quality of Life Assessment. Cross-culturally valid, Rasch-transformed scores were used for comparison. Results: Analysis of variance showed a significant difference in QoL between countries (F ¼ 3.938; df ¼ 5; P ¼ 0.002). Shorter time since injury, no paid employment and living in Brazil were significant predictors of lower QoL, explaining 13% of variance in linear regression. Using multilevel regression with country as higher-order variable, time since injury and paid employment remained significant predictors and explained 18% of variance in QoL. The intraclass correlation coefficient (0.05) indicates that 5% of the variability can be accounted for by country. Conclusion: This study showed QoL differences between countries that could not be explained by differences in demographic and lesion-related characteristics. Results point to the relevance of reintegration of people with SCI into the workforce. Further international comparative research using larger samples is recommended.
INTRODUCTION
Enhancing quality of life (QoL) is the ultimate goal of clinical as well as community-based management of spinal cord injury (SCI) and a key outcome of service provision. 1, 2 QoL has been found to be diminished following SCI. 1, 3 QoL in persons with SCI is consistently related to mental health, mobility, employment, overall participation, accessibility of the external environment, social support and coping. [1] [2] [3] [4] [5] However, conflicting results have been reported on the relation of QoL to socio-demographic (age, gender and relationship status) and lesionrelated factors (level or completeness of lesion, time since injury, physical impairment and medical complications). 2, 5 QoL seems to vary by country. 6 Conceptually, QoL has been defined as 'individuals' perceptions of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns' . 7 Domains of QoL in persons with SCI have been compared between eastern and western countries, [8] [9] [10] and between developed countries within 11 and beyond Europe 12 using different measures. QoL is often operationalized using questions about satisfaction. Satisfaction with relationships to partner and friends, and satisfaction with self-care were found consistently similar across the examined countries [9] [10] [11] when measured with the Life Satisfaction Questionnaire. 13 Other areas of QoL (for example, satisfaction with one's financial situation or with work and leisure activities) differed between countries in some 8, 10, 11 but not all analyses. 9, 11 In the existing studies, the differences in the sample characteristics have seldom been controlled for, different measurement instruments have been applied and the cross-cultural validity of the measures was not established in SCI. Thus, the available results have to be interpreted with caution, and it remains debatable if they indicate true differences in QoL among countries.
The overall objective of this study was to examine QoL of people with SCI across countries worldwide controlling for socio-demographic and lesion-related characteristics and using a cross-culturally valid assessment. The specific study questions were: (1) Does QoL of people with SCI differ between countries? (2) Is the country where a person with SCI lives a predictor of QoL when socio-demographic and lesion-related characteristics are considered at the same time? (3) Which socio-demographic and lesion-related characteristics are predictors of QoL irrespective of country?
MATERIALS AND METHODS

Study design and participants
A cross-sectional multi-centre study was conducted as part of an international co-operation project to develop the 'ICF Core Sets for Spinal Cord Injury' . 14, 15 The larger study involved 16 study centres from 14 countries worldwide and was conducted in 2006-2008.
The current analysis includes data from seven participating rehabilitation facilities in Australia, Brazil, Canada, Israel (with two facilities), South Africa and the United States. These participating facilities of the larger study have agreed to add various QoL assessments to their data collections.
Participants were included irrespective of time since injury if they had sustained a SCI with an acute onset, they were at least 18 years old, the purpose and reason of the study was understood and an informed consent was signed. Subjects with traumatic brain injury or diagnosed mental disorders before SCI were excluded. Acute onset was defined as a trauma or non-traumatic event resulting in spinal cord dysfunction within 14 days of onset. Each facility undertook to recruit a consecutive sample of 40 outpatients with SCI.
Measurement instruments
Data were collected about socio-demographic and injury-related variables by a health professional (medical records and clinical interview) and about QoL using five items from the World Health Organization Quality of Life Assessment-BREF (WHOQOL-BREF). 7, 16 The WHOQOL items were selfadministered and handed out to the eligible participants either with the study information or on the occasion of data-collection interview conducted for the larger parent study. The five items cover overall QoL, satisfaction with health, daily activities, relationships and living conditions. They are scored from 1 (very dissatisfied) to 5 (very satisfied). The WHOQOL-BREF was specifically developed for cross-cultural use and is available in 36 languages. A previous study using the same data as the current study compared the metric properties of different QoL instruments in SCI across six countries and found the five selected WHOQOL items to be the best cross-culturally valid instrument. 17 The five items fitted the Rasch model as shown by w 2 -tests (P ¼ 0.088), the person reliability index was satisfactory (0.78), the response categories were ordered and no cross-country bias was found through differential item functioning analyses.
The study design and materials were approved by the Ethics Committee of the Ludwig-Maximilian University Munich, as well as by the respective Ethics Committees/Institutional Review Boards for the study centres in each country.
Analyses
To characterize the study sample, descriptive statistics for socio-demographic (age, gender, years of education, employment status and relationship status) and lesion-related variables (level and completeness of injury, and time since injury) were calculated based on the available data set. The raw scores of the WHOQOL items were transformed using Rasch analyses according to the earlier study. 17 This means that the person's level of QoL was estimated through the Rasch model based on the raw score values. These estimated person parameters were used for the further analyses. The person parameters are supposedly culture-free and build a normally distributed interval scale.
To investigate if there is a difference between countries in QoL, a one-way analysis of variance was performed. Post-hoc Tukey tests identified the countries that differ significantly from each other in pairwise comparisons.
To determine if country was associated with QoL while adjusting for sociodemographic and lesion-related variables, linear regression analyses were performed, first by only entering the countries as independent variables, and second, a full model was created with all variables.
To determine which socio-demographic and lesion-related variables are associated with QoL irrespective of country and accounting for the hierarchical structure of the data, a multilevel regression model was set up. 18 Hereby, the socio-demographic and lesion-related data were modelled to be nested within the higher-level factor country. The country effect was considered random, whereas the other independent variables entered the model blockwise as fixed effects with a random intercept. The first model contained the sociodemographic variables, the second contained the lesion-related variables and a third model contained both blocks of fixed effects. Finally, a backward selection was performed, which discarded the variables that did not contribute to explain variance in QoL.
Pre-analyses of one-way interactions among all independent variables showed that these interactions contributed little or not at all to explain variance in QoL, and therefore, they were omitted. Throughout the regression analyses, missing values were handled by casewise deletion and no imputation was performed.
RESULTS
Data from 243 persons with SCI from six countries entered the analyses. Table 1 summarizes the socio-demographic and lesionrelated characteristics of the study participants. Table 2 shows the raw scores of the five WHOQOL items, overall and by country. It also contains the mean Rasch-transformed QoL person parameter. Figure 1 illustrates the difference in QoL among the studied SCI populations between the six countries depicting the box-plot of the country means and their s.d. The analysis of variance showed Table 3 summarizes the linear regression models. The model including only the country variables explained 5% of the variance in QoL. Living in Brazil and living in the United States were significantly related to lower and higher QoL, respectively. Among all independent variables, three emerged as significant predictors of QoL, namely paid employment ( þ ), time since injury ( þ ) and living in Brazil ( À). The full model explained 13% variance. Table 4 summarizes the results of the multilevel random intercept model to determine which socio-demographic and lesion-related variables are predictors of QoL irrespective of country. In the full model, being in a paid employment and time since injury were significantly and positively related to QoL. The full model explained 18% of variance in QoL. Omitting the nonsignificant variables using backward selection resulted in a model, which explained 17% of variance in QoL. The intraclass correlation coefficient indicated that 5% of the explained variability was accounted for by country.
DISCUSSION
This study found a small but statistically significant difference in QoL of participants with SCI from different countries using a crossculturally validated summary score. QoL was highest in the USA and lowest in Brazil. Participants who had been injured for a longer period of time and who worked in a paid employment reported higher QoL, irrespective of country.
Country differences in QoL
An overall effect of country of residence was found, but only the pairwise differences between the samples from the United States Quality of life after SCI in six countries S Geyh et al versus Brazil and Israel were significant. Because of the small sample size per country, only the largest differences, of 0.8 logit or more, were statistically significant.
Comparing the results to international research on QoL in non-SCI populations reveals divergences of cross-country comparisons depending on the measures used. One study used the full WHO-QOL-BREF in 23 countries. 19 It did not include Canada and South Africa, but considering the four other countries in our study, they found higher QoL in Australia than in Brazil, Israel and the United States, in this rank order. In a worldwide survey of 41 nations, representative samples responded to a single life-satisfaction question. 20 Australia and Israel were not represented, but in Canada, higher life satisfaction was reported than in the United States, Brazil and South Africa, in this rank order.
We found only five earlier studies comparing QoL of persons with SCI across countries, and these showed deviating results. Data from four European countries showed no significant difference in life satisfaction. 11 A comparison between Sweden and Australia showed no significant difference on global QoL measured with a visual analogue scale. 12 Three studies compared a Western and an Eastern country: United Kingdom versus China, 10 the United States versus China 9 and Sweden versus Japan. 8 These studies showed higher lifesatisfaction scores in the Western country on several life domains. 8, 10 Our finding of a small but statistically significant country effect of QoL fits in the range of these findings.
Gainful employment was a significant predictor of QoL in this sample, independent of country, socio-demographic and lesioncharacteristics, as well as education. Research has consistently shown the importance of employment, and the broader concept of participation, for QoL. 1-3 Employment benefits include not only a better financial status, but also the person's self-realization, self-esteem, health and better overall social integration. 21 Future studies should include this type of variable to further analyze the beneficial components of paid employment on QoL in SCI. This also points to the relevance of reintegration to work and occupational rehabilitation interventions for people with SCI.
The current study found time since injury to be positively related to QoL. Participants displayed a wide range of time since injury (between 1 month and 50 years), which also differed between countries. However, the effect of time since injury has been controlled for statistically in the regression models. Other studies also show life satisfaction to be related to QoL in the early phase of living with SCI, 22 whereas on the long term, deviating patterns of increase or stability have been reported. 12 No associations between the examined lesion-related characteristics and QoL were found, which is consistent with the literature that impairments due to SCI do not affect QoL directly, but rather through their impact on activities and participation. 1,2 Furthermore, we did not find an association of the examined socio-demographic characteristics age, gender, relationship status and education on QoL in this sample, which is in line with research in SCI populations from different countries. [23] [24] [25] Strengths of the study This study adds to the literature by using an instrument that has shown its cross-cultural validity. Further, a larger number of countries and geographical spread was included compared with existing studies. A strength is also the use of multilevel modelling, which is more appropriate, given the grouped structure of the data.
Limitations of the study Although the WHOQOL-BREF has been found a suitable measure of QoL following SCI, 26,27 the summary score of the five WHOQOL items is only a global indication of QoL, and does not provide information on the domains of life with which a person with SCI might be more or less satisfied. Studies that used domain-specific measures can provide more concrete information on areas of dissatisfaction and thereby guidance for rehabilitation practice. 8, 10, 13 Second, potentially relevant correlates of QoL, for example, overall participation, social support or self-efficacy beliefs [1] [2] [3] 22 were not available from the data collections. Consequently, the amount of variance in QoL that could be explained was small. Future studies should consider comprehensive data collection including environmental and personal factors to enhance the explanation of QoL after SCI. Third, the sample of countries was small and does not cover all world regions and cultural variation. In addition, for most countries, the data collection was restricted to one participating study centre only. Because of the limitations of the sampling procedure, the representativity of the samples cannot be assumed. Mainly, persons with traumatic SCI have been included in the study, and it is possible that centres with a high standard of care and persons with high QoL were more likely to participate, which could have led to an underestimation of country differences. Therefore, the generalizability of the findings is limited.
Recommendations
The results of this study contribute to the knowledge and might inspire future studies. The aim of cross-cultural QoL research in SCI would be to understand the variation in SCI outcomes in different contexts. Country comparisons could help identify if contextual factors at different levels, for example, insurance systems, health and rehabilitation services, societal values and norms, and so on, which diverge in different countries, could be improved to enhance QoL of people with SCI. Finally, studies using larger sample sizes and longitudinal designs are needed to demonstrate clinically relevant differences.
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